Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.028; wR factor = 0.073; data-to-parameter ratio = 16.7.
In the title inorganic-organic hybrid compound, [Cu 2 V 4 O 12 -(C 3 H 4 N 2 ) 8 ] n , the V V ion is tetracoordinated by four O atoms and the Cu II ion is hexacoordinated by four N atoms from four imidazole ligands and two O atoms from two tetrahedral vanadate (VO 4 ) units in a distorted octahedral geometry. The structure consists of two-dimensional sheets constructed from centrosymmetric cyclic [V 4 O 12 ] 4À anions covalently bound through O to [Cu(imidazole) 4 ] 2+ cations. Adjacent sheets are linked by N-HÁ Á ÁO hydrogen bonds and weak C-HÁ Á Á interactions (HÁ Á Ácentroid distances = 2.59, 2.66, 2.76, 2.91 and 2.98 Å into a three-dimensional supramolecular network.
Related literature
For background to inorganic-organic hybrids involving vanadium oxides, see: Cheetham et al. (1999) ; Hagrman et al. (2001) ; Natarajan & Mandal (2008) ; Zavalij & Whittingham (1999) . For related structures, see : Chainok et al. (2011) . For the bond valence sum calculation, see: Brown & Altermatt (1985) .
Experimental
Crystal data [Cu 2 V 4 O 12 (C 3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2, Cg3 and Cg4 are the centroids of the C11/C12/N13/C14/C15, C21/ C22/N23/C24/C25, C31/C32/N33/C34/C35 and C41/C42/N43/C44/C45 rings, respectively. 
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Comment
The synthesis of extended solids based on inorganic-organic hybrids involving vanadium oxides have received much attention due to their structural diversity and fascinating properties with applications in catalysis, ion exchange, magnetic
), and the development of new cathode materials for Li batteries (Cheetham et al., 1999; Natarajan & Mandal, 2008) . One approach for the design of such hybrid vanadium oxide frameworks is to introduce organic amine ligands to the secondary metal sites incorporating hydrothermal or solvothermal methods. Following this approach, numerous hybrid metal vanadium oxide framework structures involving edge-and corner-sharing VO 4 tetrahedra, VO 5 square-pyramids, or VO 6 octahedra and incorporating organic species such as diammonium cations have been successfully synthesized (Hagrman et al., 2001) . Among the solid state polyhedra of vanadium oxide structures, the tetrahedral linking unit VO 4 is commonly observed (Zavalij & Whittingham, 1999) . Recently, we have used the aromatic diamine planar geometry of imidazole and hydrothermal method to synthesize a new series of hybrid inorganic-organic metal vanadium oxide compounds with a general formula [M(imidazole) 4 V 2 O 6 ] n (M = Mn, Co, Ni) (Chainok et al., 2011) .
The structures of these isostructural species contain two-dimensional polymeric sheets and display an interesting orderdisorder crystallographic phase transition between the P4 2 /n at 295 K and I4 1 /a (Mn and Co) or P2/n (Ni) space groups at 100 K. As a continuation of this work, we report the title compound, (I), a new member of this family, which is isostructural to [M(imidazole) 4 V 2 O 6 ] n . Fig. 1 shows the asymmetric unit with atomic numbering and the detailed coordination environment for the metals ions in (I). It crystallizes in the monoclinic space group P2 1 /n at 100 K. There are two crystallographically independent V atoms and one distinct Cu atom. The bond valence sum calculation (Brown & Altermatt, 1985) indicates that the oxidation state of all the V atoms are pentavalent and Cu is divalent. All the V atoms adopt a tetrahedral geometry seems to be influenced by the distortion of Jahn-Teller effect on the Cu II coordination polyhedra.
As shown in Fig. 2 (Fig. 3) shows the two-dimensional layer structure with the imidazole ligands decorating the layer on the periphery. The coordinated imidazole ligands on the Cu atoms form intermolecular N-H···O hydrogen bonds to the bridging oxido groups and the terminal vanadyl sites above and below adjacent layers (Fig. 4 , Table 1 ). These layers are further stabilized by weak edge to face C-H···π interactions between the imidazole H atoms (H12, H24, H32, and H44) and the centroids (Cg) of the imidazole rings (Fig. 5) . It should be noted that there is no π-π stacking between adjacent imidazole rings in this compound. 
Experimental

Refinement
H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H = 0.95
and N-H = 0.88 Å and U iso (H) = 1.2U eq (C,N). In the final difference Fourier map, the maximum and minimum electron density of 0.51 and -0.30 eÅ -3 were located 0.77 and 0.33 Å from O2 and H45, respectively.
Computing details
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
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Figure 1
The aymmetric unit of (I). Displacement ellipsoids are drawn at the 50% probability level. H atoms have been omitted for clarity.
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Figure 2
Polyhedral representation of the two-dimensional sheet structure of (I). H atoms have been omitted for clarity.
supplementary materials sup-5
Figure 3
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